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BRITISH STANDARD

National foreword

This British Standard is the UK implementation of EN ISO 21911-1:2023.
It is identical to ISO 21911-1:2022.

The UK participation in its preparation was entrusted to Technical
Committee PTI/17, Solid biofuels.

A list of organizations represented on this committee can be obtained on
request to its committee manager.

Contractual and legal considerations

This publication has been prepared in good faith, however no
representation, warranty, assurance or undertaking (express or
implied) is or will be made, and no responsibility or liability is or will be
accepted by BSI in relation to the adequacy, accuracy, completeness or
reasonableness of this publication. All and any such responsibility and
liability is expressly disclaimed to the full extent permitted by the law.

This publication is provided as is, and is to be used at the
recipient’s own risk.

The recipient is advised to consider seeking professional guidance with
respect to its use of this publication.

This publication is not intended to constitute a contract. Users are
responsible for its correct application.

© The British Standards Institution 2023
Published by BSI Standards Limited 2023

ISBN 978 0 580 97149 5
ICS 75.160.10

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 30 September 2023.

Amendments/corrigenda issued since publication

Date Text affected
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ICS 75.160.10

English Version

Solid recovered fuels - Determination of self-heating - Part
1: Isothermal calorimetry (ISO 21911-1:2022)

Combustibles solides de récupération - Détermination Feste Sekundarbrennstoffe - Bestimmung der
de l'auto-échauffement - Partie 1: Détermination Selbsterhitzung - Teil 1: Isotherme Kalorimetrie (ISO
calorimétrique isotherme (ISO 21911-1:2022) 21911-1:2022)

This European Standard was approved by CEN on 24 August 2023.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this
European Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references
concerning such national standards may be obtained on application to the CEN-CENELEC Management Centre or to any CEN
member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by
translation under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC Management
Centre has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway,
Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Tiirkiye and
United Kingdom.
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CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2023 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN ISO 21911-1:2023 E
worldwide for CEN national Members.
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EN IS0 21911-1:2023 (E)

European foreword

The text of [SO 21911-1:2022 has been prepared by Technical Committee ISO/TC 300 "Solid recovered
materials, including solid recovered fuels” of the International Organization for Standardization (ISO)
and has been taken over as ENISO 21911-1:2023 by Technical Committee CEN/TC 343 “Solid
recovered materials, including solid recovered fuels” the secretariat of which is held by SFS.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by February 2024, and conflicting national standards
shall be withdrawn at the latest by February 2024.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

Any feedback and questions on this document should be directed to the users’ national standards body.
A complete listing of these bodies can be found on the CEN website.

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland,
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of
North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Tiirkiye and the
United Kingdom.

Endorsement notice

The text of 1SO 21911-1:2022 has been approved by CEN as ENISO 21911-1:2023 without any
modification.
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ISO 21911-1:2022(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see
www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 300, Solid recovered materials, including
solid recovered fuels.

Alist of all parts in the ISO 21911 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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ISO 21911-1:2022(E)

Introduction

There is a continuous global growth in the trading and use of solid recovered fuels (SRFs). This has
resulted in an increased probability of fires, which has consequences for the handling, transporting
and storage of SRFs.

SRFs can generate heat spontaneously by exothermic biological, chemical and physical processes. The
heat build-up can be significant in large storage volumes if the heat conduction in the material is low. In
some conditions the heat generation can lead to pyrolysis and spontaneous ignition. The potential for
self-heating varies considerably for different types and qualities of SRFs and it is important to be able to
identify SRF fractions with high heat generation potential to avoid fires in stored materials.

The increasing number of incidents is a clear indicator that safety needs to be prioritized, first of all
for human safety and environmental concerns but also because interruptions in energy supply will
have significant consequences. SRF fires throughout the supply chain will also, in addition to safety and
environmental issues and direct economic losses, have a negative impact on the confidence in the SRFs
as areliable energy source. They can also lead to difficulties in obtaining insurance coverage.

It is difficult for SRF producers, logistics providers, SRF users, equipment suppliers and manufacturers,
consultants, authorities and insurance providers to determine reasonable safety measures and an
appropriate level of protection due to a lack of standards and recommendations.

As part of the determination and the assessment of risks for SRFs, defined test methods and standards
are established or need to be developed. However, ageing and degradation due to the handling and
storage of SRFs in actual environments affects their characteristics, so safety margins should be
established in relation to actual analysis results.

The test method described in this document, isothermal calorimetry, is a method where the heat flow
generated from the test portion is measured directly. The operating temperature for an isothermal
calorimeter is normally in the range of 5 °C to 90 °C (some calorimeters can reach even higher
temperatures) and can therefore measure low-temperature reactions, such as those from bacteria and
other microbes. However, isothermal calorimetry is used for monitoring the thermal activity or heat
flow of chemical, physical and biological processes. The technique is most commonly used in the fields
of pharmaceuticals, energetic materials and cement. Isothermal calorimetry has also been applied for
the measurement of heat flow from the self-heating of solid biofuel pelletsle]-[10],

For investigating heat generation at high temperatures, other types of test methods, such as basket
heating tests, are possibly more suitable.

Data on spontaneous heat generation determined using this document are only associated with the
specific quality, composition and age of the sample material.

The information derived using this document is for use in quality control and in hazard and risk
assessments.
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